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Ifnu Taufik Indrawan. PENGARUH RASIO KOMPRESI TERHADAP EMISI 
GAS BUANG CO DAN HC DENGAN BAHAN BAKAR LIQUEFIED 
PETROLEUM GAS PADA SEPEDA MOTOR YAMAHA JUPITER Z 110 
CC. Skripsi, Fakultas Keguruan dan Ilmu Pendidikan Universitas Sebelas Maret 
Surakarta. Juni 2014. 
Tujuan penelitian ini adalah: (1) Menyelidiki pengaruh rasio kompresi 
terhadap kadar emisi gas buang CO dan HC dengan bahan bakar Liquefied 
Petroleum Gas pada sepeda motor Yamaha Jupiter Z 110 cc. (2) Menyelidiki 
kadar emisi gas buang CO dan HC terendah pada sepeda motor Yamaha Jupiter Z 
110 cc dengan dengan bahan bakar Liquefied Petroleum Gas setelah diubah rasio 
kompresinya. 
Metode yang digunakan dalam penelitian ini adalah metode eksperimen. 
Penelitian dilaksanakan di Laboratorium Otomotif Program Studi Pendidikan 
Teknik Mesin JPTK FKIP UNS Surakarta yang beralamatkan di Jalan Ahmad 
Yani No. 200 Kartasura, Surakarta Telp. (0271)718419 Fax. (0271)729928. Alat 
yang digunakan untuk mengukur kadar emisi gas buang CO dan HC adalah gas 
analyzer tipe 898 OTC Stargas Global Diagnostic. Populasi dalam penelitian ini 
adalah sepeda motor Yamaha Jupiter Z 110 cc dan sampel dalam penelitian ini 
adalah sepeda motor Yamaha Jupiter Z 110 cc dengan nomor mesin 2P2675042 
menggunakan perangkat konversi LPG berupa karburator modifikasi dan 
menggunakan liquefied petroleum gas sebagai bahan bakar. Pengujian kadar emisi 
gas buang CO dan HC dilaksanakan berdasarkan SNI 09-7118.3-2005 yaitu cara 
uji kendaraan bermotor kategori L pada kondisi idle. Analisis data yang digunakan 
dalam penelitian ini adalah metode penyelidikan deskriptif. Penyelidikan deskriptif 
yang digunakan adalah studi komparatif. Data diperoleh dari dokumentasi hasil 
pengujian kadar emisi gas buang CO dan HC dengan penerapan tiga rasio 
kompresi yang berbeda yaitu 8,6 : 1 (rendah), 9,3 : 1 (standar) dan 10 : 1 (tinggi). 
Berdasarkan hasil penelitian dapat disimpulkan: (1) Semakin tinggi rasio 
kompresi sebuah engine akan menyebabkan semakin tinggi juga tekanan dan 
temperatur ruang bakar pada saat akhir langkah kompresi. Karakteristik liquefied 
petroleum gas yang memiliki angka oktan tinggi sekitar 110 RON dan batas nyala 
bawah 460
0
C membutuhkan tekanan dan temperatur yang tinggi sebelum akhirnya 
terbakar pada saat waktu pengapian dimulai, sehingga rasio kompresi yang tinggi 
akan menyebabkan pembakaran yang lebih sempurna pada mesin yang 
menggunakan bahan bakar liquefied petroleum gas. (2) Kadar emisi gas buang 
CO yang dihasilkan sepeda motor Yamaha Jupiter Z 110 cc dengan bahan bakar 
Liquefied Petroleum Gas pada rasio kompresi 8,6 : 1 (rendah) sebesar 0,135 %, 
pada rasio kompresi 9,3 : 1 (standar) sebesar 0,037 % dan pada rasio kompresi 10 
: 1 (tinggi) sebesar 0,026 %. Kadar emisi gas buang HC yang dihasilkan sepeda 
motor Yamaha Jupiter Z 110 cc dengan bahan bakar Liquefied Petroleum Gas 
pada rasio kompresi 8,6 : 1 (rendah) sebesar 1533 ppm, pada rasio kompresi 9,3 : 
1 (standar) sebesar 1270 ppm dan pada rasio kompresi 10 : 1 (tinggi) sebesar 820 
ppm. Data hasil pengujian menunjukkan kadar emisi gas buang CO dan HC paling 
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rendah yang dihasilkan sepeda motor Yamaha Jupiter Z 110 cc dengan bahan 
bakar Liquefied Petroleum Gas adalah pada rasio kompresi 10 : 1 (tinggi) yaitu 
dengan kadar emisi gas buang CO sebesar 0,026 % dan kadar emisi gas buang HC 
sebesar 820 ppm. 
 














































Ifnu Taufik Indrawan. THE EFFECTS OF COMPRESSION RATIO TO CO 
AND HC EMISSIONS OF EXHAUST GAS BY USING LIQUEFIED 
PETROLEUM GAS AS FUEL ON YAMAHA JUPITER Z 110 CC 
MOTORCYCLE. Minithesis, Faculty of Teacher Training and Education 
Science Sebelas Maret University of Surakarta. June 2014. 
The objective of this research are: (1) To investigate the effects of 
compression ratio to CO and HC emissions of exhaust gas by using liquefied 
petroleum gas as fuel on Yamaha Jupiter Z 110 cc motorcycle. (2) To investigate 
the lowest amount of CO and HC emissions of exhaust gas on Yamaha jupiter Z 
110 cc motorcycle using liquefied petroleum gas as fuel after varying its 
compression ratio. 
The method used in this research was an experimental method. The 
research was conducted at the Laboratory of Automotive Mechanical Engineering 
Education Program JPTK FKIP UNS located at Ahmad Yani street no. 200 
Kartasura, Surakarta phone (0271)718419 Fax. (0271)729928. The tools used to 
measure the amount of CO and HC emission of exhaust gas was gas analyzer type 
898 OTC Stargas Global Diagnostic. The population in this research was a 
Yamaha Jupiter Z 110 cc motorcycle and the sample of this research was a 
Yamaha Jupiter Z 110 cc motorcycle with 2P2675042 engine number that used a 
conversion sets such as a modified carburetor and liquefied petroleum gas as fuel. 
The amount of CO and HC emission of exhaust gas measurement based on SNI 
09-7118.3-2005 test method which organized the measurement of L category  
vehicle on idle condition. The data analysis technique used in this research was 
descriptive investigation method. The descriptive investigation method used was 
comparative study. The data were obtained from the measurement result 
documentation of the exhaust gas emission of CO and HC by applied three 
different compression ratio that were 8.6 : 1 (low), 9.3 : 1 (standart) and 10 : 1 
(high). 
Based on the result of this research, it can be concluded that: (1) The 
higher compression ratio of the engine caused the higher combustion chamber 
pressure and temperature at the end of compression stroke. The characteristic of 
liquefied petroleum gas that have high octane rating about 110 RON and lower 
flammability limit about 460˚C need the high pressure and temperature before 
finally burned at the moment when ignition timing started. So that the high 
compression ratio will caused more effective combustion processes on the engine 
that used liquefied petroleum gas as fuel. (2) The amount of CO emission of 
exhaust gas produced on Yamaha Jupiter Z 110 cc motorcycle by using liquefied 
petroleum gas as fuel at 8.6 : 1 (low) compression ratio was 0.135 %, at 9.3 : 1 
(standart) compression ratio was 0.037 % and at 10 : 1 (high) compression ratio 
was 0.026 %. Then the amount of HC emission of exhaust gas produced on 
Yamaha Jupiter Z 110 cc motorcycle by using liquefied petroleum gas as fuel at 
8.6 : 1 (low) compression ratio was 1533 ppm, at 9.3 : 1 (standart) compression 
ratio was 1270 ppm and at 10 : 1 (high) compression ratio was 820 ppm. The 
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measurement result data showed that the lowest amount of CO and HC emission 
of exhaust gas produced on Yamaha Jupiter Z 110 cc motorcycle by using 
liquefied petroleum gas as fuel was at 10 : 1 (high) compression ratio that was 
0.026 % for CO and 820 ppm for HC. 
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